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ABSTRACT
Background: Fetal malformations are characterized by anatomical changes that compromise an organ or system. Tongue 
formation in bovines occurs with the fusion of three structures at the end of the fourth week of gestation, and any failure 
during this stage of embryonic development may lead to tongue malformation. Bifid tongue, also called glossoschisis, is a 
rare congenital abnormality in any species and is characterized by incomplete fusion of the lateral tongue buds, resulting 
in a deep groove in the midline of the tongue. The objective of this study was to describe a case of bifid tongue and the 
procedure of reduction glossoplasty in a calf of the Girolando breed in Tocantins State.
Case: A male mixed-breed (Holstein-Friesian × Gir) calf, born from natural mating in the municipality of Araguaína, 
Tocantins, was clinically assessed in the Sector of Ruminant Clinical Medicine of the Federal University of Tocantins 
at 2 months of age. The owner reported that the animal exhibited difficulty in suckling after birth and that on inspection 
of the oral cavity, he observed changes in the tongue and mandible. Clinical examination of the oral cavity revealed the 
presence of a bifid tongue and abnormal fusion of the mandible in the region of the lower incisive teeth. It was decided to 
perform a surgical procedure with the aim of improving the animal’s quality of life because the owner wanted to keep it 
in the farm. An incision was made, followed by removal of the medial rims of the two tines of the tongue, and synthesis 
was performed, joining the ventral rims of the tongue, beginning at the root and ending at the apex.
Discussion: The observed lesions are compatible with bifid tongue and mandibular fissure, both previously reported in 
other species. The literature has no reports of bifid tongue in bovines. The etiology of fetal malformations is still unclear, 
and the primary causes known in Brazil include ingestion of toxic plants by the mother, such as Mimosa tenuiflora and 
Poincianella pyramidalis; infections, with the main viral agents being bovine viral diarrhea virus and blue tongue virus; 
and teratogenic agents, namely certain medications administered during embryogenesis, e.g., ivermectin. Other potentially 
teratogenic agents that have not been identified as causes of malformation include radiation, cortisone, benzimidazoles, 
sulfonamides, folate antagonists, and organophosphates. The intense genetic improvement that the Holstein-Friesian breed 
has been subjected to, including inbreeding that results in consanguinity, may be a determining factor for the breed carrying 
mutant alleles. Because the calf in this report was crossbred from parents with Holstein-Friesian ancestry, it could carry 
mutant alleles that led to the malformation. Another etiology proposed in a study on embryological bases by Goodacre 
and Wallace (1990) is the persistence of buccopharyngeal membrane and amniotic constriction bands in the region of the 
branchial arches; this cause cannot be ruled out in the present case. Calves born with fetal malformations generate losses 
for cattle breeders because the calf dies either before or after birth, which may culminate with the death of the mother 
or, in cases in which the anomaly is compatible with life, damage to the animal’s development and well-being, as in the 
present report. Bifid tongue is a rare malformation in bovines, and reduction glossoplasty is essential for the description 
and improvement of techniques that aid bovine medicine; however, animals subjected to this procedure should not be used 
for reproduction.
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INTRODUCTION
Fetal malformations are characterized by ana-
tomical changes that compromise an organ or system. 
They may occur in the embryonic or fetal stages and 
lead to miscarriage or neonatal death, in addition to 
reproductive damage [5,12,13,19]. Several causes may 
be involved in the pathogenesis of malformations, such 
as physical factors; infections caused by viruses, bacte-
ria, and protozoa; mineral deficiencies; intoxication by 
plants; genetic inheritance; drugs; and radiation [12].
Tongue formation in bovines occurs with 
the fusion of three structures at the end of the fourth 
week of gestation. These structures fuse to form the 
free part of the tongue, which is capable of moving 
inside the oral cavity. Any failure during this stage of 
embryonic development may lead to malformation of 
the tongue [7,8].
Bifid tongue or glossoschisis is a rare congeni-
tal abnormality in any species [25] and is characterized 
by the incomplete fusion of the lateral tongue buds, 
thus resulting in a deep groove in the midline of the 
tongue [8]. It has been previously described in mules, 
in which it is occasionally associated with lesions in 
mandibular fusion [25], dogs [27], bovines [4], and 
humans [11,26].
The diagnosis of congenital malformations is 
challenging for veterinarians. Because investigation 
of the potential causes of fetal malformations is ty-
pically performed only when a certain defect occurs 
frequently within the same herd or geographical area, 
few malformations are reported [17,18].
The objective of this study was to describe a 
case of bifid tongue and the procedure of reduction 
glossoplasty in a calf of the Girolando breed in To-
cantins State.
CASE
A mixed-breed (Holstein-Friesian × Gir) 
calf born from natural mating in the municipality of 
Araguaína, State of Tocantins, Brazil, was clinically 
assessed at 2 months of age in the Sector of Ruminant 
Clinical Medicine (SCMR) of the Federal University 
of Tocantins. The owner reported that the animal exhib-
ited difficulty in suckling after birth, and on inspection 
of the oral cavity, he observed changes in the tongue 
and mandible. Therefore, artificial feeding was initi-
ated, and the animal was kept under observation in the 
farm (Figure 1).
Clinical examination of the oral cavity revealed 
the presence of bifid tongue and abnormal fusion of the 
mandible in the region of the lower incisive teeth. The 
forked tongue was split into two tines, from the root 
to the apex, and each tine measured 18 cm (Figure 2).
At the time of the clinical assessment, the calf 
had a good body score and did not exhibit other visi-
ble congenital malformations. The surgical procedure 
was performed with the aim of improving the animal’s 
quality of life because the owner wanted to keep it in 
the farm (Figure 3).
The surgical procedure was performed in the 
farm where the animal was kept. The calf was sedated 
with a combination of xylazine hydrochloride (Rompun 
2%® - 0.4 mg/kg)1 and acepromazine (Acepran 1%® 
-
 0.6 mg/kg)2 via intramuscular (IM) administration, 
according to the method described [21]. Infiltration lo-
cal anesthesia was administered in the perimeter of the 
tongue tines using lidocaine 2% with a vasoconstrictor. 
Figure 1. Girolando calf presenting with bifid tongue and changes in the 
fusion of the mandibula.
Figure 2. Cleft of the tongue from root to apex.
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After sedation and local anesthesia, asepsis of the 
tongue and oral cavity with povidone–iodine 3% was 
performed. An incision was made, and the medial rims 
of the two tongue tines were excised. Subsequently, 
synthesis was performed, joining the ventral rims of the 
tongue from the root to the apex of the tongue. They 
were then joined with simple interrupted suture on the 
dorsal surface of the tongue using nylon thread Nº0, thus 
completing the reduction glossoplasty procedure that 
reshaped the calf’s tongue (Figure 4). Postoperatively, 
the animal received IM enrofloxacin (Kinetomax® - 2.5 
mg/kg)1 once a day for 5 days and IM flunixin meglu-
mine (Banamine® - 1.1 mg/kg)3 once a day for 3 days. 
Following surgery and recovery from sedation, the calf 
was placed with its mother and was able to suckle.
DISCUSSION
The observed lesions are compatible with 
bifid tongue and mandibular fissure, both previously 
reported in other species [10,25,27].
The literature has no reports of bifid tongue 
in bovines. That most congenital defects are rare and 
some are so rare that the opportunities to observe them 
are very few [9]. Therefore, description of cases of 
fetal malformations in bovines is important in order to 
create an inventory of cases and aid in the investigation 
of the potential causes.
The etiology of fetal malformations is still 
unclear, and the main causes known in Brazil include 
the ingestion of toxic plants by the mother, such as 
Mimosa tenuiflora [5,23] and Poincianella pyrami-
dalis [4,20,24], but these plants were not seen during 
an inspection of the property as they are native to the 
semi-arid region of Northeastern Brazil, a different 
region; and infections, with the main viral agents being 
the bovine viral diarrhea virus (BVDV) [6,22] and blue 
tongue virus [2,14,15]. It was not possible to perform 
serology tests of the calf and its mother; therefore, 
infection by BVDV cannot be ruled out as the cause 
of the malformation. Some teratogenic agents, namely 
certain medications given during embryogenesis [16], 
e.g., ivermectin [3], have also been postulated as cau-
ses of fetal malformations. The breeder reported the 
use of doramectin to control endo- and ectoparasites; 
however, a change of medication and administration 
of ivermectin to the mother during embryogenesis is 
possible, and it is therefore not possible to rule out its 
use as the cause of the malformation. Other poten-
tially teratogenic agents that have not been positively 
identified as causes of malformation include radiation, 
cortisone, benzimidazoles, sulfonamides, folate anta-
gonists, and organophosphates [16]. Genetic causes 
are frequently reported in cases of fetal malformations 
in bovines [28]. The intense genetic improvement 
that the Holstein-Friesian breed has been subjected 
to, including inbreeding that results in consanguinity, 
may be a determining factor for the breed carrying 
mutant alleles [1]. Because the calf in this report was 
a crossbreed from parents with Holstein-Friesian 
ancestry, it could carry mutant alleles that led to the 
malformation. Another etiology proposed in a study 
on embryological basis by Goodacre and Wallace [9] 
is the persistence of the buccopharyngeal membrane 
and amniotic constriction bands in the region of the 
branchial arches; this cause cannot be ruled out in this 
case of malformation.
Calves born with fetal malformations generate 
losses for cattle breeders because the calf dies either 
Figure 3. Preoperative demarcation before glossoplasty. Figure 4. Aspect immediately after surgical correction.
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before or after birth, which may culminate with the 
death of the mother or, in cases in which the anomaly 
is compatible with life, damage to the animal’s deve-
lopment and well-being, as in the present report. It is 
necessary that upon identifying a fetal malformation 
that is compatible with life, the veterinarian explains 
to the cattle breeder that the affected animal should 
not be used for reproduction because there is a risk 
of disseminating the genes of the fetal malformation 
among the herd. It was not possible to identify the 
causative agent of this calf’s fetal malformation (bifid 
tongue) in the present report, but the problems involved 
in the animal’s development and its general condition 
were explained to the cattle breeder. It is necessary 
to continue investigating the potential causes of fetal 
malformations in ruminants across Brazil.
Surgical correction was selected because the 
breeder wanted to keep the animal alive and provide it 
with a better quality of life; however, he was informed 
that the animal’s weight gain could be compromised 
and that reproduction was not recommended. Thus, 
orchiectomy was indicated as soon the animal recove-
red from the first surgical procedure. Rifai et al. [25] 
reported that three mules were destined for traction 
following reduction glossoplasty and correction of 
mandibular fissure.
The forked tongue prevented the calf from 
naturally suckling its mother’s milk. Therefore, it was 
necessary to initiate artificial feeding to keep the animal 
alive and with a good body score until reduction glos-
soplasty was performed. If the owner had not opted for 
surgical correction, the animal’s quality of life would 
have deteriorated because it would need to start eating 
solid foods (grass), which would be difficult to bite, 
chew, swallow, and ruminate.
Rifai et al. [25] reported the case of a 12-day-
-old mule with a history of not being able to suckle that 
was referred to a society for the protection of animals 
in Morocco. Assessment of the buccal cavity revealed 
the presence of a bifid tongue and mandibular fissure, 
and the animal was referred for correction surgery 
and postoperative treatment. After 5 days, the mule’s 
clinical parameters were affected and it died. The 
findings described by are similar to those observed in 
the present study, i.e., the animal was unable to suck-
le. However, this case was different because the calf 
was artificially fed by the breeder before the surgical 
procedure. That kept it in a good physical condition 
and it was able to suckle from the cow postoperatively. 
The mandibular fissure was not corrected because the 
procedure is invasive and there was a risk of causing 
more postoperative complications to the animal, espe-
cially as the procedure was performed in the property.
Performed mandibular corrections in three mu-
les that exhibited mandibular bone fusion failure and 
mucosa overlap. The surgical procedure consisted of 
uncovering the medial extremities of each half mandi-
ble, which were curetted and fixated with copper wire 
around the incisive teeth to stabilize the symphysis. 
The procedure was unsuccessful, the vital parameters 
of two animals were compromised, and the mules 
died; the other mule, which also had ankyloglossia, 
recovered from the surgical procedure and resumed 
suckling [25], as was the case in the present report.
There is little data in the literature regarding 
the surgical procedures used in the correction of fetal 
malformations because a number of cattle breeders 
prefer to euthanize the animal immediately after the 
malformation is identified. Moreover, veterinarians do 
not perform the surgery because there is a chance of pro-
pagating the mutant genes of these animals in the future.
Bifid tongue is a rare malformation in bovines, 
and performing reduction glossoplasty is important 
for the description and improvement of techniques 
that aid bovine medicine; however, animals subjected 
to the procedure should not be used for reproduction.
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